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UPON REQUEST. 


The prices herein are subject to change without 
notice and to increase for taxes, excises or other 
charges tmposed by governmental authorities with 
respect to articles listed herein or to the sale thereof. 
























































| __. PRODUCTS ARE AVAILABLE. 





Laboratory Microscopes 
Polarizing Microscopes 


Wide Field Microscopes, 
Greenough Type 


Microscope Accessories 
Microscope Illuminators 
Microtomes 
Photomicrographic Cameras 
Projection Microscopes 
Metallurgical and Metallo- 

graphic Microscopes 
Comparison Microscopes 
Slit Ultra Microscopes 
Fluorescence Microscope 
Harvey-Loomis 

Centrifuge Microscope 


Optical Instruments for the 
Metal Working Industries. 
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San Francisco 


Frankfurt a/M. 


District Offices or Representatives in 
_ Boston, Philadelphia, Washington, Detroit, Los Angeles. 
Agents in all Principal Foreign Countries.. 
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Small Littrow Spectrograph complete 
with accessory equipment set up for use. 
| On the left is the arc and spark stand 
with resistance in the background. In 
| the center stands the condenser which 
} _ focuses the image of the light source upon 
| | the slit in the spectrograph. 


FOR INDUSTRY and EDUCATION 


Spectrography is now brought within reach of every plant 
laboratory and every university science department, by 
the development of the new Bausch & Lomb Small Littrow 
Spectrograph. This is not a research instrument* but a 
necessary tool that is taking its place in the production line 
of modern industry and is handling a routine job. 


*“ Tn struments for Spectrographic Analysis’, a Bausch & Lomb publi- 


cation containing a fine bibliography, discusses basic techniques of : 


F analysis and fundamentals of design of instruments, with a listing of 
e. larger spectrographs and their accessories. 
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Ghe SMALL LITTROW 
SPECTROGRAPH 


[HIS small quartz spec- 
oF trograph providesa 
Y much needed instrument 
- for industry and education, 
where moderately high dispersion, 
but no great resolving power is 
necessary. It is of simple design, 
sturdily built, light and easily port- 
able. Itis offered at an unusually low 
price which has been made possible 
by a unique design, but without sacri- 
ficing the quality and precise con- 
struction which characterize larger 
Bausch & Lomb spectrographs. 
With its wavelength range of 2100 
to 7000 A°®, dispersed over a length of 
six inches, it affords a longer and 
more easily read spectrum than can 
ordinarily be obtained with any 
other small spectrograph now manu- 
factured. Because of this greater 
spectrum length, measurements can 
also be made with greater precision. 
It is not, however, intended to re- 
place the medium or large spectro- 
graphs for work on complex spectra, 
where the lines are very close to- 
gether and require high resolving 
power and dispersion for satisfac- 





_tory separation of the lines. 


In Science and Industry 


In the case of simple spectra, espe- 
cially the non-ferrous metals, this 
instrument provides a very rapid 
tool for analysis. This is particularly 
true if the desired information. can 
be obtained in the short wavelength 
portion of the ultra violet, where the 
linear dispersion and resolving power 
of a quartz spectrograph are much 


greater than at long wavelengths. 
The detection of silver, copper, bis- 
muth, tin and antimony in pig lead; 
of silver, lead and iron in copper; also 
of tin, lead, cadmium and magnesium > 
in. zinc-base die casting alloys, are 
typical examples. aa 

Outside the metallurgical field 
there are many uses for this small 
spectrograph. The detection and 
identification of weighting in silks 
and of metals in other fabrics; the 


study of the inorganic constituents 


of plant and animal tissues; the 
analysis of dissolved solids in water, 
and the analysis of glass and other 
ceramic materials for impurities are 
all within its scope. | 

In recent years the spectrograph 
has been put to work analyzing the 
reactions that take place in the com- 
bustion chamber of the gas engine. 
This new Bausch & Lomb Small Lit- 
trow Spectrograph is ideally suited 
for this type of work, because of its 
small size and compact design. It 
can be easily mounted upon an en- 
gine block in position to receive light 
from a quartz window fitted in the 
cylinder wall or head. At the same 
time the spectra are of sufficient 
length to permit accurate measure- 
ment and identification of the emis- 
sion lines and bands produced by the 
explosion. ak | 

Under favorable conditions this 
instrument can--also’ be used for 
quantitative work. The requirement 
is that the spectrum lines of the ele- 
ment to be determined must be 
clearly separated from neighboring 





lines of other constituents. On ma- 
terials giving relatively simple spec- 
tra the same precision can be obtain- 
ed with this small spectrograph that 
is obtainable with larger instruments. 
Quantitative spectrographic analy- 
sis is no longer a doubtful possibility, 
but an established and accepted 
routine in many progressive labora- 
tories and industrial plants because 
of the savings in time and expense, 
and because of the accuracy and cer- 
tainty of the results forthcoming. 

This new Bausch & Lomb instru- 
ment is ideally suited to absorption 
analysis. Absorption spectra are 
usually made up of rather broad and 
not very sharply defined bands, so 
that too high dispersion is often a 
hindrance rather than a help. For 
work of this character it is highly de- 
sirable to use a spectrograph without 
too great a dispersion and one that 
will photograph the complete spec- 
trum with a single exposure, so that 
all the required information is con- 
tained on a single plate. 


In Education 


The wide acceptance of spectro- 
graphic methods in industry has 
demonstrated the necessity of intro- 
ducing this instrument to students 
during their science and engineering 
courses. The fact that the use of the 
spectrograph has passed beyond the 
limits of the research laboratory and 
has taken a place in the production 
line for routine work, makes it a 
doubly important teaching tool for 
undergraduate courses. 

The introduction of this new 
Bausch & Lomb Small Littrow Spec- 
trograph at its low cost brings spectro- 
graphic apparatus of quality and 
precision within easy reach of college 
and university science and engineer- 
ing laboratories. 


The Optical System 


The optical system is of crystal 
quartz, the material being identical 
with that used in larger spectro- 
graphs. The design of the optical 
system is of the Littrow ‘‘auto-col- 
limating’’ type, in which a prism 
with a metallic reflecting back is used 
and a single lens serves both as col- 
limator and camera lens. The light 
entering the slit is rendered parallel 
by the lens and is refracted upon 
entering the prism. Upon striking 
the metallic coating it is reflected 
back along a path nearly parallel to 
the entering beam. It is again re- 
fracted upon leaving the prism and 


is focused as a dispersed spectrum 


upon the photographic plate by the 
same lens that collimates the enter- 
ing light. This design permits for a 
given overall length, a much greater 
focal length and linear dispersion 


than is found in Quartz Spectro-. 


graphs of the ordinary type. 

The range covered by this spectro- 
graph is from 2100 A° to 7000 A”. The 
linear dispersion between these limits 
is approximately 150 millimeters, 
and the length of the individual 
spectrum lines on the photographic 
plate is 3 millimeters. This entire 
range is covered in a single spectro- 
gram, hence no adjustments of lens 
or prism are required as in larger in- 
struments of the Littrow type. This 
makes for extreme rigidity and per- 
manence of adjustment, since the 
optical system has no movable parts. 
All optical parts with the exception 
of the face of the slit plate are en- 
closed within the body and protect- 
ed from dirt and breakage. 


The Slit 


The slit is a radical departure from 
customary design. Four standard 
fixed slits are provided of two, five, 


ten and twenty microns width, cut 
in a properly protected silver coat- 
ing deposited on a single quartz 
slide. The slit widths are indicated 
in microns on the face of the slide. 
The particular advantages of this 
type of slit are: 

1. Stability 

2. Parallelism of edges 

3. Ease of cleaning. 

Inexpensive slits, consisting of 
movable jaws, cannot always be re- 
turned so that the separation is iden- 
tical with that of a previous setting; 
neither will they retain strict paral- 
lelism indefinitely. In the design of 
this new slit, these four widths were 
selected, since they are sufficient for 
practically all types of ordinary work. 
Original parallelism is controlled toa 
high degree of accuracy, and when 
once thus made, the two edges re- 
main permanently parallel and of in- 
variable separation. With a me- 
chanical ‘slit, dirt often collects be- 
tween the jaws and produces “dust 
lines’’ perpendicular to the spectrum 
lines. With this new construction the 
metal coating in which the slits are 
cut is on the inner surface of the 
quartz plate where dust cannot enter. 
Any deposits on the outer quartz 
surface may easily be wiped or 
brushed away; they cannot lodge be- 
tween the jaws. The four slits are 
quickly and accurately interchange- 
able without shifting of the image 
with reference to the scale. The slide 
is provided with a spring stop which 
holds it at any one of the four posi- 
tions. 


The Scale 


A device is provided for printing a 
millimeter reference scale adjacent 
to the spectrum. . It consists of a pho- 
tographic scale, 150 mm long, mount- 
ed on a movable arm behind the 
plate holder, so that it may be 


thrown into contact with the emul- 
sion surface of the photographic 
plate whenever desired. A  flash- 
light bulb for illuminating the scale 
is contained in the back of the main 
housing, fed by a battery mounted 
inside the upright part of the tripod, 
and is operated by means of a con- 
tact switch on the base. Within the 
housing and immediately in front of 
the lamp is a blue filter, which some- 
what reduces the intensity of the 
light and increases the time of expo- 
sure to an interval of one or two 
seconds. This insures better control 
of intensity than is possible when an 
instantaneous flash must be used. 


The Plate Holder 


The plate holder is a standard 5” 
x 7” size, especially adapted for use 
on this spectrograph. It is so con- 
structed that the plate is firmly held 
in position and pressed against curv- 
ed guides so that it meets the focal 
curve of the lens, thus insuring good 
focus throughout its length. The 
plate holder may be moved vertically, 
so that a large number of spectra can 
be photographed successively, one 
above another, over the whole width 
of the plate. A scale is provided for 
indicating its position. 


The Shutter 


A simple, single-vane type shutter, 
operated by a rod extending through 
the upper surface of the housing, is 
located just behind the slit to facili- 
tate the proper timing of exposures 
without obstructing the operator’s 
view of the slit. It may be locked in 
the open position when desired. 


Specifications 
Focal length of lens 300 mm 
Aperture of lens Va 
Height of prism 20 mm 
Length of refract- : 
ing face 34.6 mm 





Wavelength range 2100 to 7000 A° 
Total length of 


spectrum 150 mm 
Plate size Oe ake, 
Overall length of 

instrument rs eg 
Overall height of 

instrument “a6 AQ" 
Width of body 5s 
Overall width with 

tripod bass, 
Height from table 

to center of slit 1184" 
Shipping weight, 

boxed | 67 lbs. 


ACCESSORIES 


Condensing Lens and Stand 


This condensing lens is of pure 


crystal quartz. It is mounted in a> 


ring type holder, carried on a stand, 
and is adjustable both for height and 
lateral position. The stand may be 
set at any position between the arc 
and the slit to concentrate the light 
on the slit and to insure the proper 
filling of the collimator and prism 
oe light. 


~ Arc and Spark Stand 


“This stand: is the same as that used 
with our larger spectrographs. It 
consists of a heavy cast iron base 


“with -two -vertical. steel. rods. for 


holding the electrodes. The base is 
divided into two parts, the upper 
part of which can rotate horizontally 
through a small angle about the 
vertical axis for lateral adjustment. 
This movement is controlled by a 
knob at the back of the base. The 
vertical rods are insulated from the 
base by Bakelite. 

The electrodes are carried by 
spring fork arms which are free to be 
moved up and down on the steel 
rods, or rotated in a horizontal plane. 


‘Current 





Both the electrode supports are pro- 
vided with vertical rack and pinion 


adjustments. A metal shield with 


peep-hole for protecting the opera- 
tor’s eyes from the intense light is 
also attached to one of the vertical 
rods. | 


High Tension Spark 
Generator 


This accessory consists of a step- 
up transformer delivering high ten- 
sion current at 15,000 volts from an 
alternating current supply of 110 
volts. A condenser of proper capac- 
ity is also included to produce a 
heavy condensed spark of suitable 
character for spectrographic analy- 
SIs 

A variable self induction coil of 
suitable size to eliminate air lines 
from the spectrum is also included. 


Rheostat 


A rheostat is supplied to be placed 
in series with the stand when using 
the arc. It provides three rates of 
current flow, 2, 4 and 9 amperes. 
The change from one to another is 
made with a three point switch 
mounted at one end of the housing. 
These three currents have been found 
quite satisfactory to cover most of 
the needs in analytical spectrography. 

Two rheostats are available, one 
for 110 volt, the other for 220 volt 
In ordering please state 
the voltage of the power line on 
which the rheostat is to be used. | 


Regraphitized Electrodes 


These artificial graphite electrodes 
are ~s” in diameter and 12” long and 
are especially prepared of the purest 
form of carbon available to provide 
an arc free from impurities. They 
are usually cut into lengths of 11%” 


tq 2”. for use. 
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Pure Iron Electrodes 


The iron arc spectrum is most gen- 
erally used as a reference standard 
for wave length measurements in 
spectrographic analysis. Special elec- 
trolytic iron developed for this pur- 
pose is listed below. Lines of 
impurities are almost completely 
absent from the spectrum. 


Spectrum Plate 
Viewing Box 
The Bausch & Lomb Spectrum 
Plate Viewing Box has been designed 
to permit the examination and dis- 
play of spectrum negatives under 
conditions that will reveal all detail. 
It consists of a sheet metal hous- 
ing of pyramidal form with a light 
bulb at the apex. The inside surface 
of the housing is coated with a matte 


-. white paint which diffuses the light 


and insures even illumination of the 
observation windows. These win- 
dows, three in number, and 5” x 10” 
in size, form the base of the pyramid 
and are glazed with white milk glass, 
giving a beautifully even, grainless 
background against which the plates 
are placed. Under each window is a 
shallow metal slot which supports 
the plate. The front is inclined at an 


angle which permits an easy, com- 
fortable reading position, 

Cushion feet protect the table top 
from scratches, and also raise the 
box high enough to insure air circu- 
lation through openings provided in 
the top and bottom so that the win- 
dows and plates are not overheated. 


Spectrum Measuring 
Magnifier 


The magnifier is an extremely 
convenient accessory for the exam- 
ination of spectrum plates and for 
locating the positions of lines with 
reference to other lines in the same 
or adjacent spectra. 

It consists of a high grade triple 
aplanatic magnifier mounted in a 
focusing sleeve, which screws into a 
cylindrical barrel to the bottom of 
which is attached a metal flange 
carrying a glass disc. On the under 
side of the disc is ruled a scale, 20mm 
long, each millimeter being number- 
ed and divided into tenths. The lens 
gives a magnification of 6.5X. The 
field is perfectly flat and free from 
chromatic aberration and distortion. 


‘In use it is set directly on the film. 
surface of the spectrum plate, which... 


is illuminated from the back. 


PRICES 











Code~ | - Catalog 








Wiokd Nuniber Description Price 
Klobk | 33-84-10-01 | Small Littrow Spectrograph as described........... Net | $400.00 
Klozj 33-84-01" Quartz Condensing Lens on stand. :..:.0.0.00¢ 0048 0. Net 17.50 
Kaudg | 33-84-60 Arc and Spark Stand, with adjustable base and eye shield 

Dai cen Sea ear el Py ih Ms SER Cale REN Spay AION 7 ote MN ETRE Mien EAI EON tents en Net | . 100.00 

Kaufh | 42-46-50 Rheostat for 110 volt current with three point switch 

giving 2,4 and 9 amperé current... ..-...00.65.... Net 20.00 
Cehow | 42-46-51 Rheostat for 220 volt current and three point switch 

giving 2,4 and 9 ampere current.:.....0..0..... Net 25.00 
Khuhe | 33-84-62 High Tension Spark Generator......... Paes iret a Net) 175,00 
Kauhk | 33-84-61 Regraphitized Electrodes, each.................. Net .16 
Kodm | 33-84-63 Electrolytic Iron Rods, 5mm diameter, 6 inches long, 

7 CAC Hie BS as Sal ie acy olenca tad SMT aee eR oe Net 1.00 
Kaujl 33-84-70-11..|Spectrum: Plate Viewing Box: v.02 ce ee Net 20.00 
Kaukm | 42-15-84-20 | Focusing Magnifier with scale in leatherette case for 

examiming:, spectrum plates. oc ea Ve ee Net 11-50 
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